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VIA ELECTRONIC FILING

Ms. Marlene H. Dortch

Office of the Secretary

Federal Communications Commission
445 Twelfth Street, S.W.

Room TW-A 325

Washington, D.C. 20554

Re: ET Docket No. 11-90; RM-11555; ET Docket Ne280EX PARTE

Dear Ms. Dortch:

Toyota Motor North America, on behalf of Toyota MoCorporation (TMC), hereby
submits “EX PARTE COMMENTS” regarding the aboveereinced proceedings.

If you have any inquiries or correspondence conogrthis matter, please feel free to
contact me at 202-463-6831, or my staff, Ms. Meg8uomuki, at 202-463-6821.

Sincerely,

Kevin Ro

Director

Technical and Regulatory Affairs
Toyota Motor North America, Inc.
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SUMMARY

Pursuant to Section 1.405 of the Federal Commuam@aCommission’s (FCC'’s)
Rules! Toyota Motor North America, Inc. (TMA), on behalf Toyota Motor
Corporation (TMC) hereby submits comments in respdo additional points raised in
these proceedings by the National Academy ScieMtasonal Research Council
Committee on Radio Frequencies (CORFMC's technical analysis, which is based on
real-world considerations and assumptions desciiyg@ORF> shows that there would

be no electromagnetic interference associated Tatota’s proposed vehicular radar

47 C.F.R. §1.405.

’SeeComments of the National Academy of Sciences’ Cattesion Radio Frequencies, ET
Docket Nos. 11-90, 10-28 (filed August 8, 2011) ORF Comments”).

®CORF Comments at 9.



operations at 77 GHz that would impede radio astmonfacilities. Moreover, Toyota
has introduced approximately 300,000 vehicles gupdpnith 76-77 GHz millimeter
wave radar devices into the global market thatatpeny emitting radio waves while the
vehicles are not in motion, and has not receivedreport thus far with regard to
interference to radio astronomy observations.

Therefore, TMC respectfully renews its call for themmission to implement
TMC'’s proposal in this proceeding to modify the @t 15.253 emission limits as
proposed in the Noticéto eliminate the “not-in-motion” criteria; and defer action on
the Commission’s proposal for fixed use of the 765Hz band to a future proceeding.
Such action will further advance safety and congece of the public by promoting new

technology in the United States market.

BACKGROUND

Increasing global awareness of vehicular safetyrésdted in growing numbers
of vehicles with safety assistance systems thav6s&/ GHz millimeter wave collision-
avoidance radar devices. Current U.S. regulaspesify different power density limits
for each of the following cases: for forward loofiradars when the vehicle is in motion;
for side and rear looking radars when the vehgla motion; and for radars when the
vehicle is not in motion.

The automotive industry has proposed that the Bé@@mmunications

Commission unify these limits, and, in response,@ommission issued a Notice of

“Amendment of Section 15.35 and 15.253 of the Caiomis Rules regarding Operation of
radar Systems in the 76-77 GHz BaNabtice of Proposed Rulemaking, 26 FCC Rcd 810212
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Proposed Rule Making that would eliminate the digton between "in motion" and "not
in motion" radar emissions.

Subsequently, the National Research Council's Céteendon Radio Frequencies
(CORF) submitted comments to the Commission exprg$s concern over the
potential for interference to radio astronomy ofieres from vehicular radar emissions.
Toyota has already explained why the concernsefdallio astronomy community are
unfounded, and the Strategic Automotive Radar Frequency Alion Group (“SARA”)
recently filed comments in concurrence with TMCésjtion in this proceedingToyota
would like to respond to issues raised by CORFcifipally referencing the calculations

provided in Appendix B of the CORF commefts.

REVIEW OF CORF CALCULATIONS

In its comments, CORF provided calculations to jatedterference to radio
astronomy from vehicular radar transmitters. C@RAElculations were based on an
example using 50 vehicle-mounted millimeter wawdara operating at a distance of 10
km from a radio astronomy antenna. A radiating @oof -3dBm/MHz (a value obtained

from ECC report 56)is applied in the calculation [1]. The attenaatof a millimeter

*Amendment of Sections 15.35 and 15.253 of the CGssiomi's Rules Regarding Operation of
Radar Systems in the 76-77 GHz Band, ET Docket N80, RM-11555, Amendment of Section
15.253 of the Commission’s Rules to Permit Fixeel &ffRadar in the 76-77 GHz Band, ET
Docket No. 10-28, Notice of Proposed Rulemakindg;@26 Rcd 8107 (2011) (“NPRM").

® SeeEx Parte filing by TMC, ET Docket Nos. 11-90, 10{#8d Sept. 22, 2011) and Reply
Comments of TMC, ET Docket Nos. 11-90, 10-28 (filagust 1, 2011)See als€Comments of
the TMC (filed July 18, 2011) and TMC Reply ComngmM-11555 (filed Oct. 8, 2009).

" SeeComments of SARA, ET Docket Nos. 11-90, 10-2&(fiDan. 3, 2012).

8CORF Comments at 9.

°SeeReference 1.



wave before reaching a radio astronomy antenngiessed by the following equation

[2]:

M= ZOIOQ(%j +0.00013%l

In this equation]” represents radio wave attenuatibmepresents wavelength of the radio
signal andl represents the distance between the millimeteewadar and the radio
astronomy antenna. The first term in the equatpmesents radio wave attenuation in
free space, and the second term represents the@erc attenuation. The value of the
atmospheric attenuation is taken from the value is¢he CORF comment. Accordingly,

the spectral power flux density (spfd) is calcullbg the following formula:

2
spfd= p+10log(N)-T —10Iog()|—J
ar

In this formula, p[dBW Hz-1] is the power emittadr the radar, and N is the number
of vehicles equipped with the radars. By simplewiaition applying the reduction
formula, the power radiated to the radio telesdmgmomes -168dBW m-2 Hz-1. Since
the system sensitivity of radio astronomy set ib4HR RA 769-2 is -208dBW m-2 Hz-1,
COREF argues that 40 dB attenuation is necessanadiio wave power radiated from a

radar. It maintains that if this alleged interfazerns not accounted for by the Commission



in amending the rule, there may be impacts on flegation of radio astronomy
observations. We believe that CORF’s calculatioesr@accurate in that they fail to
account for other factors that are necessary fatturate prediction of interference

effects. These factors are explained below.

INTERFERENCE TO RADIO ASTRONOMY

The great sensitivity of radio telescopes is aadty not only using huge
antennas but also by integrating observed datadise reduction. According to ITU-R

RA. 769-2, the sensitivity can be calculated byftil®wing equation:

AP 1

P JAft

Applying a bandwidth (Df) of 1 MHz and a time (f)2,000 seconds criteria which are
defined in ITU-R RA.769-2 as conditions for radio astronomy, thesageduction
effect would be as much as -46dB. Since radar warescattered by environmental
factors such as ground, trees, and buildings, amuifest as noise through radio
telescopes, this reduction effect also applieadar waves. In other words, for the
estimation of interference between millimeter weagars and radio astronomy, this

reduction effect should be included in the calgatatn addition to the power radiated to



radio astronomy observations as calculated in teeigus sectiori® Taking this
reduction effect into consideration, the calculapttl becomes -214dBW m-2 Hz-1.
This figure is 6 dB lower than the system sengitiof radio astronomy, -208 dBW m-2
Hz-1. A margin of 0.1 times is already includedhe system sensitivity used in this
calculation.

Thus, accounting for the noise, the losses caugécekes or urban structures that
occur in actual situations, the power deliverecatio astronomy observations is
significantly reduced due to these losses, and@ted to a level such that the power

does not impose any problem for the operation @ibrastronomy observations.

CONCLUSION

As mentioned, Toyota has produced approximatelyG®@vehicles with 76-77
GHz millimeter wave radar devices for approximatHlyyears in the global market. In
most countries, radio waves are emitted even wherehicle is not in motion, and we
do not have any existing reports that interferénamadio astronomy has occurred. We
believe this fact supports the above analysifEurope and Japan, many roads are within
several kilometers of radio astronomy facilitiesiethuse the same bandwidth (76-77
GHz band) (see the Appendix), and there have beeaports of interference occurring
to radio astronomy.

If situations actually exist such as those desdrlibpe CORF, then there should
have been cases of interference already occurndgeported, however, Toyota is aware

of no such case. Toyota believes that the adoptyathe Commission of the proposed

0SeeReference 4.



limits will not cause any impact to radio astronowith respect to electromagnetic
interference, and we are confident that both oe¢hitechnologies will be able to coexist
after the proposed limits are adopted by the Coionis These new limits will promote
convenience and safety of society without hampettiegorogress of science and

technology.

Respectfully submitted,

K S fom

Kevin S. Ro

Director

Technical & Regulatory Affairs
Safety

Toyota Motor North America, Inc.
601 Thirteenth Street, NW

Suite 910 South

Washington, DC 20005

(202) 463-6824
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APPENDI X

Below are examples that describe locations of regescopes in several countries
that have a close proximity (1.5 km~) to major mdtshould be noted that these
countries allow 76-77 GHz millimeter wave radarmoit radio waves while the vehicle
is in motion. As noted in the comment, there hasenbno electromagnetic interference
problems reported for operating radio astronomyeplzories.

1. Sardinia Radio Telescope (Italy)
Frequency range : 400MHz — 100GHz

Figure 1. Map 1 of Sardinia Radio Telescope Area Figure 2. Map 2 of Sardinia Radio Telescope Area

2. Nobeyama Radio Observatory (Japan)
Frequency range: 10GHz — 230GHz

#[ About 1.5km [uze

©
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Figure 3. Map 1 of Nobeyama Radio Observatory Figure 4. Map 2 of Nobeyama Radio Observatory
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3. Radio Telescope Effelsberg (Germany)
Frequency range: 400MHz — 96GHz

Figure 5. Map 1 of Radio Telescope Effelsberg  Figure 6. Map 2 of Radio Telescope Effelsberg
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